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	Comments


On June 8, 2010, the QMWG reviewed NPRR231.  The QMWG recommends that WMS endorse NPRR with the comments shown below.  

These comments remove the RMR units from the Day Ahead Market and specify the how the three part offer is determined for RMR units so they can be committed in the DRUC and HRUC processes.
	Revised Proposed Protocol Language


4.1
Introduction 

(1)
The Day-Ahead Market (DAM) is a daily, co-optimized market in the Day-Ahead for Ancillary Service capacity, certain Congestion Revenue Rights (CRRs), and forward financial energy transactions.  

(2)
Participation in the DAM is voluntary, except for Reliability Must Run (RMR) Units, the participation of which is governed by their respective RMR Agreements and Section 4.4.8, RMR Offers. 

(3)
DAM energy settlements use DAM Settlement Point Prices that are calculated for Resource Nodes, Load Zones, and Hubs for a one-hour Settlement Interval using the Locational Marginal Prices (LMPs) from DAM.  In contrast, the Real-Time energy settlements use Real-Time Settlement Point Prices that are calculated for Resource Nodes, Load Zones, and Hubs for a 15-minute Settlement Interval. 
4.2.1.1
Ancillary Service Plan

(1)
ERCOT shall analyze the expected Load conditions for the Operating Day and develop an Ancillary Service Plan that identifies the Ancillary Service MW necessary for each hour of the Operating Day.  The MW of each Ancillary Service required may vary from hour to hour depending on ERCOT System conditions.  ERCOT must post the Ancillary Service Plan to the Market Information System (MIS) Public Area by 0600 of the Day-Ahead.

(2)
If ERCOT determines that an Emergency Condition may exist that would adversely affect ERCOT System reliability, it may change the percentage of Load Resources that are allowed to provide Responsive Reserve Service from the monthly amounts determined previously, as described in Section 3.16, Standards for Determining Ancillary Service Quantities, and must post any change in the percentage to the MIS Public Area by 0600 of the Day-Ahead.  

(3)
ERCOT shall determine the total required amount of each Ancillary Service under Section 3.16, or use its operational judgment and experience to change the daily quantity of each required Ancillary Service.  

(4)
ERCOT shall include in the Ancillary Service Plan enough capacity to automatically control frequency with the intent to meet North American Electric Reliability Corporation (NERC) Reliability Standards.
(5)
ERCOT shall notify the Qualified Scheduling Entity (QSE) representing a Reliability Must-Run (RMR) Unit for any unit that is being committed in the Day-Ahead Reliability Unit Commitment (DRUC) at the same time that the other DRUC participants are notified of the results of that process.
 

(6)
Once specified by ERCOT for an hour and published on the MIS Public Area, Ancillary Service quantity requirements for an Operating Day may not be decreased. 




4.4.8
RMR Offers

ERCOT shall decide, in its sole discretion, when to make a Reliability Must-Run (RMR) Unit available for commitment in DRUC or HRUC, considering relevant factors such as whether it is likely to be needed in Real-Time for reliability reasons, whether Security-Constrained Economic Dispatch (SCED) will solve operating constraints, contractual constraints on the Resource, and any other adverse effects on the RMR Unit that may occur as the result of the dispatch of the RMR Resource.
(a) By 1000 in the Day-Ahead, ERCOT shall submit, in ERCOT’s sole discretion, Three-Part Supply Offers as specified in part (b) below on behalf of RMR Units for any RMR Units to be considered in the DRUC or HRUC.  The unit will not be made available in the DAM.
(b) ERCOT will submit a Three Part Offer which includes Startup Fuel as estimated in the RMR agreement plus 200% of the Startup O&M Costs and 150% of the Resource Category Minimum-Energy Generic Cap for the appropriate unit type as specified in Section 4.4.9.2.3.
(c) ERCOT will submit an Energy Offer Curve based on the input/output curve of the RMR unit provided in the RMR agreement and the FIP or FOP as specified in 4.4.9.2.3 (3).
4.6.2.1
Day-Ahead Energy Payment

(1)
The Day-Ahead Energy Payment is made for all cleared offers (excluding offers submitted for the Reliability Must-Run (RMR) Units) to sell energy in the DAM, whether through Three-Part Supply Offers or DAM Energy-Only Offer Curves.  The payment to each Qualified Scheduling Entity (QSE) for each Settlement Point for a given hour of the Operating Day is calculated as follows:
DAESAMT q, p
=
(-1) * DASPP p * DAES q, p
The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAESAMT q, p
	$
	Day-Ahead Energy Sale Amount per QSE per Settlement Point(The payment to QSE q for the cleared energy offers at Settlement Point p for the hour.

	DASPP p
	$/MWh
	Day-Ahead Settlement Point Price per Settlement Point(The DAM SPP at Settlement Point p for the hour.

	DAES q, p
	MW
	Day-Ahead Energy Sale per QSE per Settlement Point(The total amount of energy represented by QSE q’s cleared Three-Part Supply Offers in the DAM and cleared DAM Energy-Only Offer Curves at Settlement Point p. , excluding the offers submitted for RMR Units at the same Settlement Point, for the hour.

	Q
	none
	A QSE.

	p
	none
	A Settlement Point.


(2)
The total of the Day-Ahead Energy Payments to each QSE for the hour is calculated as follows:
DAESAMTQSETOT q
=
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DAESAMT q, p
The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAESAMTQSETOT q
	$
	Day-Ahead Energy Sale Amount QSE Total per QSE(The total of the payments to QSE q for its cleared energy offers at all Settlement Points for the hour.

	DAESAMT q, p
	$
	Day-Ahead Energy Sale Amount per QSE per Settlement Point(The payment to QSE q for the cleared energy offers at Settlement Point p for the hour.

	q
	none
	A QSE.

	p
	none
	A Settlement Point.


4.6.2.3.1
Day-Ahead Make-Whole Payment

(1)
ERCOT shall pay the QSE a Day-Ahead Make-Whole Payment for an eligible Resource.  

(2)
Any Ancillary Service Offer cleared for the same Operating Hour, QSE, and Generation Resource as a Three-Part Supply Offer cleared in the DAM shall be included in the calculation of the Day-Ahead Make-Whole Payment.

(3)
The Day-Ahead Make-Whole Payment to each QSE for each DAM-committed Generation Resource is calculated as follows:
DAMWAMT q, p, r, h
=
(-1) * Max (0, DAMGCOST q, p, r + [image: image2.wmf]h
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DAEREV q, p, r, h 


+ [image: image3.wmf]h
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DAASREV q, r, h) * DAESR q, p, r, h / ([image: image4.wmf]h

S

DAESR q, p, r, h)

Where:

DAMGCOST q, p, r
=
SUO q, p, r + [image: image5.wmf]h

S

(MEO q, p, r, h * LSL q, p, r, h)
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(DAAIEC q, p, r, h * (DAESR q, p, r, h – LSL q, p, r, h))

DAEREV q, p, r, h
=
(-1) * DASPP p, h * DAESR q, p, r, h

DAASREV q, r, h =
((-1) * MCPCRUDAM, h * PCRUR r, q, DAM, h) + 



((-1) * MCPCRDDAM, h  * PCRDR r, q,DAM, h) +



((-1) * MCPCRRDAM, h  * PCRRR r, q,DAM, h) +



((-1) * MCPCNSDAM, h  * PCNSR r, q,DAM, h) 












The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAMWAMT q, p, r, h
	$
	Day-Ahead Make-Whole Payment per QSE per Settlement Point per Resource per hour ( The payment to QSE q to make-whole the Startup Cost and Energy Cost of Resource r committed in the DAM at Resource Node p for the hour h.

	
	
	

	DAMGCOST q, p, r
	$
	Day-Ahead Market Guaranteed Amount per QSE per Settlement Point per Resource( The sum of the startup cost and the operating energy costs of the DAM-committed Resource r at Resource Node p represented by QSE q, for the DAM-commitment period. 

	DAEREV q, p, r, h
	$
	Day-Ahead Energy Revenue per QSE per Settlement Point per Resource by hour ( The revenue received in the DAM for Resource r at Resource Node p represented by QSE q, based on the DAM Settlement Point Price, for the hour h.

	DAASREV q,  r, h
	$
	Day-Ahead Ancillary Service Revenue per QSE per Resource by hour(  The revenue received in the DAM for Resource r represented by QSE q, based on the Market Clearing Price for Capacity (MCPC) for each Ancillary Service in the DAM, for the hour h.

	DASPP p, h
	$/MWh
	Day-Ahead Settlement Point Price by Settlement Point by hour( The DAM Settlement Point Price at Resource Node p for the hour h.

	DAESR q, p, r, h
	MW
	Day-Ahead Energy Sale from Resource per QSE by Settlement Point per Resource by hour ( The amount of energy cleared through Three-Part Supply Offers in the DAM for Resource r at Resource Node p represented by QSE q for the hour h.

	PCRUR r, q, DAM
	MW
	Procured Capacity for Reg-Up from Resource per Resource per QSE in DAM—The Regulation Up (Reg-Up) capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCRU DAM
	$/MW per hour
	Market Clearing Price for Capacity for Reg-Up in DAM—The DAM MCPC for Reg-Up for the hour.

	PCRDR r, q, DAM
	MW
	Procured Capacity for Reg-Down from Resource per Resource per QSE in DAM—The Regulation Down (Reg-Down) capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCRD DAM
	$/MW per hour
	Market Clearing Price for Capacity for Reg-Down in DAM—The DAM MCPC for Reg-Down for the hour.

	PCRRR r, q, DAM
	MW
	Procured Capacity for Responsive Reserve from Resource per Resource per QSE in DAM—The Responsive Reserve capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCRR DAM
	$/MW per hour
	Market Clearing Price for Capacity for Responsive Reserve in DAM—The DAM MCPC for Responsive Reserve for the hour.

	PCNSR r, q, DAM
	MW
	Procured Capacity for Non-Spin from Resource per Resource per QSE in DAM—The Non-Spin capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCNS DAM
	$/MW per hour
	Market Clearing Price for Capacity for Non-Spin in DAM—The DAM MCPC for Non-Spin for the hour.

	SUO q, p, r
	$/start
	Startup Offer per QSE per Settlement Point per Resource—The Startup Offer included in the Three-Part Supply Offer associated with Resource r at Resource Node p represented by QSE q, for the first hour of the DAM-commitment period.

	MEO q, p, r, h
	$/MWh
	Minimum-Energy Offer per QSE per Settlement Point per Resource per hour—The Minimum-Energy Offer included in the Three-Part Supply Offer associated with Resource r at Resource Node p represented by QSE q, for the hour h.

	LSL q, p, r, h
	MW
	Low Sustained Limit per QSE per Settlement Point per Resource per hour(The Low Sustained Limit (LSL) of Resource r at Resource Node p represented by QSE q, for the hour h.

	DAAIEC q, p, r h
	$/MWh
	Day-Ahead Average Incremental Energy Cost per QSE per Settlement Point per Resource per hour(The average incremental energy cost, calculated according to the Energy Offer Curve capped by the generic energy price, for the output levels between the DAESR and the LSL of Resource r at Resource Node p represented by QSE q, for the hour h.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	A DAM-committed Generation Resource.

	h
	none
	An hour in the DAM-commitment period.


(5)
The calculation of the Day-Ahead Average Incremental Energy Cost for each Resource for each hour is illustrated with the picture below, where Pcap is the Energy Offer Curve Cap.  The method to calculate such cost is described in Section 4.6.5, Calculation of “Average Incremental Energy Cost” (AIEC).

 SHAPE  \* MERGEFORMAT 



(6)
The total of the Day-Ahead Make-Whole Payments to each QSE for Generation Resources for a given hour is calculated as follows:

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAMWAMTQSETOT q
	$
	Day-Ahead Make-Whole Payment QSE Total per QSE(The total of the Day-Ahead Make-Whole Payments to QSE q for the DAM-committed non-RMR Generation Resources represented by this QSE for the hour.

	DAMWAMT q, p, r
	$
	Day-Ahead Make-Whole Payment per QSE per Settlement Point per Resource(The payment to QSE q to make-whole the Startup Cost and Energy Cost of Resource r committed in the DAM at Resource Node p for the hour.

	q
	none
	A QSE.

	p
	none
	A Settlement Point.

	r
	none
	A DAM-committed non-RMR Generation Resource.









	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.6.2.3.2
Day-Ahead Make-Whole Charge 

ERCOT shall charge a Day-Ahead Make-Whole Charge to each QSE that has one or more cleared DAM Energy Bids and/or Point-to-Point (PTP) Obligation Bids.  The Day-Ahead Make-Whole Charge for an hour is that QSE’s prorata share of the total amount of Day-Ahead Make-Whole Payments and Day-Ahead Make-Whole RMR Revenue for that hour.  The proration must be based on the ratio of the energy amount of the QSE’s cleared DAM Energy Bids and PTP Obligation Bids to the total energy amount of all QSEs’ cleared DAM Energy Bids and PTP Obligation Bids.  The Day-Ahead Make-Whole Charge to each QSE for a given hour is calculated as follows:

LADAMWAMT q =
(-1) * (DAMWAMTTOT + RMRDAMWREVTOT) * DAERS q
Where:

Day-Ahead Make-Whole Payment Total

DAMWAMTTOT
=
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DAMWAMTQSETOT q




Day-Ahead Energy Purchase Ratio Share per QSE

DAERS q
=
DAE q / DAETOT

DAETOT
=
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DAE q

DAE q
=
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RTOBL q, (j, k)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	LADAMWAMT q
	$
	Day-Ahead Make-Whole Charge(The allocated charge to QSE q to make whole all the eligible DAM-committed Resources for the hour.

	DAMWAMTTOT
	$
	Day-Ahead Make-Whole Payment Total(The total of the Day-Ahead Make-Whole Payments to all QSEs for all DAM-committed non-RMR Resources for the hour.

	DAMWAMTQSETOT q
	$
	Day-Ahead Make-Whole Payment QSE Total per QSE(The total of the Day-Ahead Make-Whole Payments to QSE q for the DAM-committed non-RMR Generation Resources represented by this QSE for the hour.

	
	
	

	
	
	

	DAERS q
	none
	Day-Ahead Energy Purchase Ratio Share per QSE( The ratio of QSE q’s total amount of energy represented by its cleared DAM Energy Bids and PTP Obligation Bids, to the total amount of energy represented by all QSEs’ cleared DAM Energy Bids and PTP Obligation Bids, for the hour.

	DAETOT
	MW
	Day-Ahead Energy Total—The total amount of energy represented by all cleared DAM Energy Bids and all cleared PTP Obligation Bids for the hour.

	DAE q
	MW
	Day-Ahead Energy per QSE—QSE q’s total amount of energy, represented by its cleared DAM Energy Bids and PTP Obligation Bids, for the hour.

	DAEP q, p
	MW
	Day-Ahead Energy Purchase per QSE per Settlement Point—The total amount of energy represented by QSE q’s cleared DAM Energy Bids at the Settlement Point p for the hour.

	RTOBL q, (j, k)
	MW
	Real-Time Obligation per QSE per pair of source and sink—The total amount of energy represented by QSE q’s cleared PTP Obligation Bids with the source j and the sink k, for the hour.

	q
	none
	A QSE.

	
	
	

	p
	none
	A Settlement Point.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.
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Energy Offer Curve





The area under the capped Energy Offer Curve equals (DAAIEC * (DAESR – LSL))
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The area under the capped Energy Offer Curve equals (DAAIEC * (DAESR – LSL))
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